Thermal injury-induced increases of hepatocyte SOCS3 lead to decreases in STAT3.
Previous work in this laboratory has shown an increase of both mRNA and protein for suppressor of cytokine signaling 3 (SOCS3) in rat liver after thermal injury. This study identifies which liver cell type (parenchymal or non-parenchymal) is responsible for the postburn increase in SOCS3 and how this increase is connected to the signal transducer and activator of transcription (STAT) pathway. Parenchymal (hepatocytes) and non-parenchymal cells were isolated by Liberase digestion from postburn day 1 (PBD1) rats (including sham controls) and were analyzed for the expression of SOCS3 mRNA and protein and STAT3 and p-STAT3 protein. Reverse transcriptase (RT)-PCR performed on the isolated cells showed a significant increase of SOCS3 in the hepatocytes, but not in the non-parenchymal cells. When isolated hepatocytes from rats and the human hepatocyte cell line, HepG2, were cultured in the presence of IL-6, both showed an increase in SOCS3 mRNA expression. Anti-SOCS3, anti-STAT3, and anti-phosphorylated STAT3 labeling in both postburn rat liver and isolated hepatocyte cells that were cultured in the presence of IL-6 revealed that an increase in SOCS3 protein was accompanied by decrease in STAT3 protein. We propose that thermal injury stimulates non-parenchymal cells to produce cytokines, including IL-6, which in tum stimulate the Jak/STAT pathway in hepatocytes. The signal transduction pathway triggered by non-parenchymal cells causes an increase in SOCS3 production, which in turn induces the reduction of STAT3 protein in the hepatocytes.